INTRODUCTION
Intravenous administration of crushed oral medications has been associated with significant pulmonary complications that are often challenging to diagnose. [1] [2] [3] [4] [5] [6] We report a case of surreptitious intravenous injection of crushed hydromorphone tablets that presented as a small-and medium-vessel vasculitis with associated renal failure and elevated autoimmune markers.
CASE REPORT
A 40-year-old white woman with a medical history of Crohn's disease, total proctocolectomy, primary sclerosing cholangitis, and recently diagnosed Antineutrophil cytoplasmic antibody (ANCA)-associated vasculitis with crescentic glomerulonephritis was transferred from an outside hospital for further management of acute renal failure and worsening cutaneous vasculitis.
The patient's initial diagnosis was suspected ANCA-associated vasculitis made at an outside hospital after laboratory investigation found a positive cytoplasmic ANCA (c-ANCA) in the setting of biopsysupported crescentic glomerulonephritis. She was started on oral glucocorticoids and cyclophosphamide infusions for immunosuppressive therapy with improvement in her symptoms. The patient was subsequently lost to follow-up and presented to the emergency room 1 month later with complaints of worsening fevers, rash, lower extremity edema, pain, pruritus, and decreased urine output. She further reported intermittent epistaxis and the development of multiple tender nodules on her thighs, wrists, and left breast (Fig 1) .
On examination, the patient had multiple deepseated, tender, racemose purpuric plaques and nodules affecting the fatty areas of the body including the bilateral breasts and proximal thighs ( Fig 2) . She also had innumerable palpable petechial papules coalescing into purpuric thin plaques on all 4 extremities.
The patient had progressively worsening renal failure and started on empiric prednisone, 60 mg orally daily, because of a subjective history of druginduced pancreatitis from intravenous steroids in the past. A full workup into the etiopathology of her multisystem disease was undertaken, with assistance by the rheumatology, nephrology, and dermatology departments.
Repeat autoimmune workup was significant for a positive antinuclear antibody (1:320 speckled), positive rheumatoid factor ([300), marked polyclonal gammopathy on serum protein electrophoresis, and Abbreviations used:
ANCA:
antineutrophil cytoplasmic antibody c-ANCA: cytoplasmic antineutrophil cytoplasmic antibody minimally decreased C3 and C4. Serum ANCA, cryoglobulins, anticyclic citrullinated peptide antibody, anti-dsDNA, and extractable nuclear antigens were negative. Interestingly, at the outside hospital, she had very low c-ANCA titers (1:80) with negative antieproteinase 3 and anti-myeloperoxidase antibodies. The outside hospital renal biopsy found focal necrotizing and crescentic glomerulonephritis with mesangial staining of IgM, C3, and C1q as well as subendothelial electron-dense deposits on immunofluorescence, consistent with immune complex deposition.
Initial differential diagnoses favored mixed smalland medium-sized vessel vasculitis such microscopic polyangiitis, granulomatosis with polyangiitis, eosinophilic granulomatosis with polyangiitis, but also included classically medium vessel vasculitis such as polyarteritis nodosa.
A skin biopsy was performed down to the muscle to evaluate for a suspected medium vessel vasculitis. Initial histology found evidence of vasculitis and granuloma formation in the deeper sections of the biopsy surrounding larger vessels (Fig 3) . However, those findings were adjacent to necrotic tissue, which could produce similar findings on histology. Further inspection with polarized light microscopy found extensive amounts of polarizable foreign material throughout the dermis and within the vessels, consistent with injection of foreign material (Fig 4) .
After explaining the biopsy findings to the patient, she admitted to self-injecting crushed hydromorphone tablets into a peripheral intravenous line during a previous outside hospitalization, the method of which she learned from an online forum. She did so in response to the tremendous amount of emotional and physical pain she was feeling at the time; she denied any suicidal intent with this action. She also denied any subsequent use after the onetime injection.
DISCUSSION
Unless the patient is willing to admit what substance has been injected intravenously, microanalytic techniques may need to be used to elucidate the material, although the clinical availability of these assays is limited. In our case, the patient admitted to injecting crushed white hydromorphone tablets only after being presented with the biopsy results.
Review of hydromorphone tablet formulations found only 1 white preparation that matched her prescriptions on the Prescription Drug Monitoring Program. Review of excipients of this formulation on the National Library of Medicine DailyMed website (https://dailymed.nlm.nih.gov/dailymed) found microcrystalline cellulose to be the suspected polarizable substance in our specimen, as this substance has been reported in the literature as causing granulomatous vasculitis of the pulmonary vasculature. 1 Cutaneous manifestations from selfinjection with a polarizable substance have typically been found at or near the injection site. To our knowledge, our case is the first known of a systemic mixed small-and medium-vessel cutaneous vasculitis attributable to self-injection of a polarizable substance. 7 Between 50% and 60% of cases of cutaneous necrotizing vasculitis are idiopathic or primary. 8, 9 Although our patient had c-ANCAepositive acute necrotizing glomerulonephritis, it was likely caused by the systemic manifestations of microcrystalline celluloseeinduced necrotizing vasculitis causing a robust immunologic response and not from a concomitant ANCA-associated vasculitis. Although not confirmed, her prior diagnoses of crescentic glomerulonephritis, primary sclerosing cholangitis, and Crohn's disease may have been a result of longstanding intravenous hydromorphone tablet abuse.
The increase of the opioid crisis has brought about increased regulations and decreased prescriptions for opioids in the United States. 10 There is a national shortage of intravenous hydromorphone that may cause already addicted patients to seek other means of narcotic administration, including injection of crushed hydromorphone tablets intravenously. In patients who present with necrotizing vasculitis and unusual serologies, a thorough drug use history is warranted, and skin biopsy with polarized light microscopy may elucidate pathomechanisms of a multisystem process. 
